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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a high-performance 
rare earth sintered magnet that has a small 
content of oxygen, high density, and an improved 
degree of orientation as compared with the 
conventional one. 

SOLUTION: In this manufacturing method of the 
rare earth sintered magnet, R-T-B based (R is 
at least one type of rare earth elements 
containing Y, Pr contained in R is 50 atom.% or 
higher, and T is a transition metal containing Fe 
and Co) alloy coarse powder for the rare earth 
sintered magnet is ground minutely to an 
average particle diameter of 1 to 10 jam in a 
non-oxidizing atmosphere, and the obtained fine 
particle is collected into the non-oxidizing liquid 

for manufacturing slurry. In this case, the non-oxidizing liquid includes at least one 
kind of oil selected from mineral, synthetic oils, and vegetable oils, and lubricants 
comprising at least one kind selected from monohydric alcohol ester of fatty acid, 
monohydric alcohol ester of polybasic acid, fatty acid ester of polyhydric alcohol, 
and their derivatives. Then, the formation is made by the slurry, and the obtained 
forming body is subjected to deoiling, sintered, and then heat-treated. 




1O0 



200 



MX* 



400 



http://www19.ipdlJnpit.gojp/PA1/result/detail/main/wAAACha4otDA414164239 2007/07/06 



LEGAL STATUS 

[Date of request for examination] 1 7.01 .2007 

[Date of sending the examiners decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s 
decision of rejection] 

[Date of requesting appeal against 
examiner s decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAACha4otDA41 41 64239P... 2007/07/06 



(19)B*ia#jffjf (J P) (12) £t H) & # (A) <ll)**flW&M»* 

^2002-164239 
(P2002-164239A) 

(43)£s9IB Wtl4«f 6# 7 B(2002.6.7) 



wi/ inuu- 




F I 


f-73-r(»#) 


H 0 1 1? 41 /ft9 

Xx v J. .T 11/ 




H0 1 F 41/02 G 4 K 0 1 8 


coot? ^/aa 




B2 2F 


3/00 F 5 E 0 4 0 


3/02 






3/02 L 5 E 0 6 2 


C 2 2 C 38/00 


a o a 

u U u 


C 2 2 C 38/00 3 0 3 D 


HO 1 F 1/06 




HO 1 F 


1/06 A 








*»2ft I»*JK«>SC10 O L (£13 H) 


(21)tWi»^ 


*WR2001-279656(P2001 -279656) 


(71)W«A 


000005083 








B&&JW*5££#: 


(22)tf«BB 


¥«£13*F 9 £ 14 B (2001. 9. 14) 




*DSC*#K;£?lf-TS 2 # 1 ^ 












#«2000-280104(P2000 -280104) 




^S*)W}#*H * K5200#j« B 


(32)flBfcB 


¥«£l2*f 9MUB (2000. 9. 14) 






(33)«5fc*fc£«B 


B* (JP) 


02) mm^ 


nm &m 








*3SJMWWf H*- K5200#ift B 














F^-A(##) 4K018 AA27 CA08 KA45 








5ED40 AA04 BD01 B003 KN01 








5ED62 C002 CC05 CD04 CG02 


(54) mwozm 







(57) mm] 

ism] fiiftwi-c^f), m^im§{£®&&m 

R-T-BS (RCiY£H?£f#±Sl7nift 
©*J>£t< ifcl«r*$>9. Rfc£<*5P r#50MT-%« 
±. TBFe, C o *£*?»££«) ©#±®^teSS5 



14 



I 



12 



11 



\/'- r ' 



m *■ 



Nd-Fe-B 



100 200 300 400 



CO 

1 

im^mi ] R-T-B* (RttY**tf*±a7c* 

_b TttFe, C o^ts&fe&M) <D*±ffi«Jfc*&KE 
^tfI»5:#Hftttfilt4''C¥^ttS 1 -lO/imtc 

[ 2 ] 8fREai«»J©aBttI»« . ( R - T - B * 
: (iBHBW) =99.99-99. : o.oi- 

[i**JS3] *»%r, R (R»Y*#tf*±»7c3R 
<D^>&< ti> lit^l R*C£&£P r #50MT%K 
_hT*£) : 28— 33%, B : 0.3— 1.5%, Co : 5%fe( 
T <0*3&tf> . Cu : 0.3%«T (0£^fr) RCM 

*3 nS»3R1^0. 3 0 /oKT-C* 0 . j?^l-4m*CD 
»SJf^CBgc?n, «S^7.50Mq/m 3 (q/cm 3 )« 
±.-Cfo*). SaCCteC^-Cl.MVm (I4k0e) fe(±<D<SfflE^J 
iHcR^96%W±CD^ttW^f^^B2^3S (Br/4 7C I 

max) *wrsct**s«4-rsr-^-fe^>h« 

Ho 

[»3J9B5 3 fi3^^l00mmCDfiRJI^CCJ|5Ji83ti 

3 X» 4 CCfBtSc<DT - ^ -fe ^ ^ > h ffio 
[»*S6 ] (105) B^6<DX«H*f fc"-*3ft8 : 
I (105) t (006) ffi^6<DXH|5I*Tt:-^^S: I 
(006) tCOtt^K I (105) / I (006) =0.5-0.81? 

[ff*^7] ff Q /ot. R (RttY**tr*±»7C* 
(D^<i*>lit*^ R&c£sb&P r ^50j^f-%« 
: 28-33%, B: 0.8-1.5%. Co:5%H 
T (0£^O) . Cu : 0.3%«T (0£^tf) 
SB: Fe(D£S^ tt6 WC^nJiBW^tt*!*^"** 
SR-T-B*«8S«5^6ttST-^-fe^> h»5 



WHI2 0 0 2 - 1 64 2 3 9 

2 

WCM^^I, rtS^lOOmmWTT * 0 . ^g#7.50 Mq 
/m 3 (q/cm 3 ) KLh"C&*K SS&CtoW£«^iHc# 
l.lMVm <14k0e) ^fflCCteWS^^T^ 

^<D^S®*«JS (Br//) 4^^r;u^tcSiattfi3 
^rsio»afi8SR*tt (Bri) i-c^a-r^ffif^is : [CB 

r//)/(Br//+ Bri)Xi00(%)] ^85.5°/ott±t*^C<!: 

[|»#JS8 ] I -4mm<D|»^ff^CjfM3n/c 

lt*«8CClfii8<DT-^-fe^> h«E 

fcf»*^ 8 X» 9 CCfatgCDT- * -fe y ^ > h WGo 
[f»*JSl 0] SM%~C\ R (R5£Y£-^0#±§l7C 
lft<D^>&< 4fe 181^*0. RtCdSfeSP r ffiSOOtrf-% 
«±T&<£) : 28-33%, B : 0.8—1.5%, Co: 5% 
fcTF (O&^tf) , Cu : 0.3%«T (0«r^tf> SO' 

lT£R - T - B**IS«E>!P6a* 'J>y«5t*-j 

OOmmWTr^O. 7^7;l/gSKWl. ffijg^7.50 M 
qt/m 3 (q/cm 3 ) JiLbr* 0 . 1Hc**l.0MV 
m (I4k0e) fc/Jt~C& 0 . SiftCCteWS ^^T^*l^©» 

se*«JS (Br//) i^^r;u^ocffii[%S3^<D 

«a»««jS (Br±) 4-Cffi»-rSEl^lK : [(Br//)/ 
(Br//+Br± ) x 100(%) ] ^85 . 5%«±"C^> ^Ci 

[0 0 0 1] 

SasiS£r«#>/c. »WJ^KX«»W, fiR0ttO¥ffS 
^ttXB^^TiUl^ttiWrSKttlSOR -t - B^ 

[0 0 0 2] 

m^<Dim: r-t-b»«is»e (R«Y**tf* 

±a7c3R<D^>tt < 4 t> 1 TttJ^^K) 9f5E« 
J^<DR-T-B*^#*ffl»»L, *^tN 2 m<D^fe 

J:0Wi&3n^>o #^1 0- 3 0 3 0 0 8^C 



%m±mwcr - T- B^^»«<*^3R^jaaa^ 

WHWOlfWiWi, &#Jflfcfr * 7 ^ * - j- * 

Brfe cfc^'S^x ^;b^-fl|(BH)max^ii5d!!)€. 4C«$WK 
«WB8Rf&©aMfcOjttT*fflJl:"r 5 ftffl©BI4l&ifctt-^ 10 

c ©«jg -fe x«mri2^t&*Ro'^^* iuiaterM 

r - t - Bmmm*(D^mmmm&m®wm(DR -t - 

i3RBMfc*lJ&Jffi*'CS. l3II^«C«HKtttB©R s Fe, 4 
BSeSfi ©f4^i£^£ifSs!><=>ftS©TBr, (B 

H)max*S!i#{C|Sj±t--5.„ 
[0 00 3] 

m. B(fiax6'';-©fi8*iie[6]tt^+^r«^<, &&© 

^Mlin^Ci^ofc. CfiffllKt*. * 

» * >tt wffirsttm i zm mtmv o r & s 

iCtfc^T BrSO' CBH)max*i«a&fc#±ffl«age5^f#6 
ft6C££*0ltU (#112000-196345 

CO 00 4] #-f*>ttXttBS-f:*>tt 
itrfS^©iSftSiJ*sjBSr*5C<!:4^C/rc„ C© 



C3) #53 2002-164239 

4 

&<DR - T - Bm&mr- f-te >/ st> h^5{CM-T^ 0 

8fe©R - T - B&ffi£ 'J > mEKWr*. 
[0 00 5] 

w<D%±mffimMs<DMmjjm£> r-t-b»(r« 

Y£Si?#±®7C*©4>& < £ fe l it* 9 , R(Ccfeto 
SP r #50M^-%fcJ±. TiJFe, Co *#t?jSg:# 

i. lWoiir;i'3-;i/iXfJi', 

&^ft6©K##©5^6&ft3tt£4>&< ifc l 
«*> 6 & S SftffiJ <L #> 6 * t&mtplC OJR L r X 

•7 , J-£f / NRu ^urfirtax^ 'j-icfco^u f# 
Mia®?t«©^ttia«. (r-t-b* 

£&Wtift) : (MfjW) = 99.99-99. 5S*S(5 : 0.01— 

o.5*agPi^:S«SHr*sciWi;n>„ R*spr 

NdSOR -T-BIf±iiMi5©*r«»l 3 0 

[0 0 0 6 ] X. *^W©T-^-fe^^> f-E55», M 
R (R«Y*#t?#±«7n«©^j:< ife m 
r-abO. R(CcS^€»P r*5*^%t(±r*^) : 28- 
33%, B : 0.8-1.5%, Co : 5%«T (0*^tf) , 
C u : 0.3%«T ( 0 *$tf) SO*»ap : F e ©£©£ 

& 6 mc^m^nm^m-r 4r-t-b?jk 

- ^ -te y y > h ^5©±*fiic*f pJiSWJc^WS ti 
?iSWo.3%K(TT*f). Jl^s i -4trm©»f^ff$ 
VilCBl&St-l. SS^7.50 Mq/m a (q/on 3 ) Jy±r* 
0. ^&{C*j(,>-Cl.lMA/m (14k0e) W±©^i»7JiHcS 
D £ 96%W±©S^#^|nI©iei6jS (Br/4 it I max) 

«. ^fM*tt^wrsfe©it-sci*5pjti-c*.o, 

*fcffJt^i OrS$^4O-l00mm©g«ff^(Cff$^3n 



(4) 

5 

> f-BBsccfc^-cB. (105) a#>e>©x!§U5i#Tfc' 

-img.: I (105) £ (006) EiA^OX^dlSf f-d' 
: I (006) £©J±$#. I (105) /I (006) -0. 
5-0. 8T& S i t> 3 W®&¥f-?. 

[0 0 0 7 ] X, *^CDffeCDT-i'-fe^^> r 'J > ^ 
fiBE«. *«%"C, R (RBY£a-£f#±«7at©^ft 
<ifelfC**), RicAife-SP r^5QH j: F-%W±'C* 
£> : 28-33%, B : 0.8-1.5%, Co : 5%WT (0 
*£tr) , C u : 0.3%«T ( 0 £^tf > RC^gB : F 
e ©±«liSfl\ ft 6 CXtC^RJiKfcJ W^SSt S R - 

ffiBmcBf&Ztl, rtS*Sl00mnWT-C*«3. «K#7.5 
0Mq/m 3 (q/cm 3 )Jil±-C*«3. SStC*$WSG»Kfcrj-iH 
c^l.lMA/m (I4k0e) «±-C*0. ^©tCfott-S -7^T 

;^isi©»as6jRafft (Br//) t=yi>y^-H^cmm.u 

[(Br//)/(Br//+ Brx )X 100(%)] *585.5%W±"C*S 

AH -4mm©i$f£|JFMK. <* 6CCBft3#40-100nm©ft 

[0 00 8] X*BW<D 'J > ^fi8S«. R 
(RBY£a-£f#±»7Htl©^ft< ti> ia-c*D. R 
CC[±i#>-5> P r^50m^-%W±T*-5,) : 28-33%, B: 
0.8-1.5%, C o : 5%J£TF (0*£tf) . Cu:o.3 
%WT (0£a"tf) RO'^SP '. Fe©«», ft6c>' 

fc^jjiift^^^w-r ^ r - t - b stages*' 6 
ft s y > ^»er-* or. H«f2 y > ?m5©£*sccM 

L^BrjSW(c^W3n-S^3SS^o.3%«Tt?*0, 
omJIB y > ^5{iF*3S* s 100nmWT'C*0 . 5 ^T;u 
^tt^WL-. 351^7.50 Mq/m 3 (q/cm 3 ) W±t?* 
0. ^SOffiffi^JiHcASl.lMVm (I4k0e) WiC&D, 
^atC*S^-5.7^rJU^©«Sffi^^ (Br//) 

^r;u^(caa:ftS3^i6]©^se*sga (Br-o £ 

•C^*f : [ CBr//)/CBr//+ Br± )Xi 0 0(%)] 
#85 . 5% M±V $> S &© 4>M^nJ^-C* 4 . 
[0 0 0 9 ] 

[ mi<DmM<D&m ] e> bums* 5 y - ©asm 
mmmmtux. ^{t**« (qh.) *>6&s«tti£ 

?Z>, -OH, -COOH, -COO-, >NH 2 ft£ 
©ffitt» £ "CtHliS <* ft T t, > * W«M b^H Z&mLtc 

^^Stt* 3 t, > tt WBJiS £ fflf EiHfltS<l £ ^3fMi 
rh^-CBe^r or ft S **cc R - T - B *^flM»*0iR 



2002-164239 

6 

ts^tc i: o-c«r - t - b mis^mmn^nmKMt 

fbu «^!Sxiis.o'-e-nic^<^*sxiiM©^a^** 

o-c c >r 4>«tt»©^^*^ < ftftB?a?#??j@i*©# 
< ft 0 . »#stt#<g < ft r> -csssk**^* 

ittSRO'ittS©iai R - T - B 

{c*TjBfti«C>RB^«:9Sffi©»^n*. [{t 1 ] ©»*# 
JiSC©SI»?B*«^.l/fc. [{fc 1 ] Kfc^r. R, , R 

[0010] 
[fbi ] 

O Ri* 

I 

Rl- C = O 

[001 1 ] #|8PiK#mftffl»ffl©«14*ttCOO 

^^(c i<ift c > l 2<@«± a ^ re >-c «fc t- >. * fc^att 

(m, n«iE©SISSfC*-5) — P©»j**^©^ 

^t«5fflw±2oiiJ^TAsftf ^Lt,i„ m^^omMmifi 
«ii?tfi'j©^f-s^ja^: i ft o ffl&&±.& i> . »^tt* s 

(STO-C^SK*S* s 0.l«a%fi(Cft0. -iHc©{£T£ 

SijO^ttlSB. R-T-B3g^aM»<tOJt*'r^*>3 
ti5. SE^tb^B. (R-T-B3R^*») : (vHtt 
^Ij) =99.99-~99.5SSgB : 0.01— 0 . 5Sfi§P i T S C i 
ifiUft. L < . 99.99— 99. TSSgU : 0.01-0. 3SSIH5* 3 J: 

*«*CCteT-r4. ftfc- R-T-B^&SSI&ifflit 

«iiK:M-r4«iiBtt©E^*«J:b*t*i#«:R5Esn-r. r 

x =y y - tficcR - t - b m^mmtmmm t vemic 
50 #«tu x9y-©e»BSi6]tt^rti±-rs©-cftf* b 



[0012] mmmt urmm^m^hcD^rMr^o 

T'i>i^^k ^U>®M^;k &£m*c;h,6x 

®?<D~ ffi r ;b n - ;l/x x r;i/©^?«fr « * S 
Offifttt 4 fol± $ ^ -r t > e 
[0013] RTU^cb ItPr ^ii 
Htii, R 2 Fe, 4 B£JMHHbg« (RttY*^t?« 
±»7n«(D4>3Q:< £fe mr*0> RGCc5#£P r#50 

4, S*%r, R : 28—33%. B : 0.8—1.5%. Mi : 
0—0.6% (Mi liNb, Mo, W, V, Ta, Cr, 

Ti. z racjpHf*6aw?sti-5^>a< itiar* 

5) , M 2 : 0-0.6% (M a «A 1 , GaMCu^ 
6»0?<**l*4>&< £i> IS) SD^SPFe (fflu R 

+ B + Fe+Mi +m 2 =xocmm%ti,tcm&) t? 

tA>. feTR ♦KXiEtOttllXtilt 

-r^4>cDi-r^ 0 Ra«28-33%3&w*L/ii e 

Ai4**fllTS/c»{c, RS&*28-32%#s c fc o»*L/ 

<> 28-31%##SC»£Ll^ R*^28%*«r«BfS 

riDy, XttNdiDyiPr S^^nJfllWR SE^^ 
6aSC4;WJBF*l/l>. HPftRCCdfeabSP r *50BK^% 

l> e XRCCifia&SP r*9QBC^%JtU±£U Dy^l 

o.3%*«r«Dy(D^wsa*^f#6ti"r. io%ar^B 

%*ir«l.m/m (I4k0e) jy±CDiHc«rf#SC4^H 

Nb ( Mo, W, V, Ta. Cr, Ti, ZrMHf 
©4>*< 4 l ^ 6 teZMM&&m7tmM , 4o.oi- 



(5) nffl2 002-164239 

8 

Mi 4o.oi-o.6%$WT£c<t&cj:0, jSsMiftS 

r (DitB*s^ttcDiftjKcDii^s^»j 3 i.imvi* (i 

4k0e) «±©iHc*£«0T#*C£#r*S. L>#> 
U Mi *0.6%«*W-r*ia!CCiffitt»«:(DiE»tt 
MS^FlW^n, Br<D{ST*Ja<. XM, *»«#o. 

a (A 1 , GaMCuOW<itia) CD^W 
**0.01-0.6%:W£ L>1> 0 A 1 CD^WCCcfc 0 iHoWfoj 
±0. ffi&&&&m$tl2>&* AlM1^0.6%It 
10 &*Brtf**#<ffiTU 0.0l%7fe«r«iHcRC>TI»Att* 

05-0.3%r&£ o GaO^W5Ccfc0iHc^»*CCfni±-r 
Ga^W«^o.6%er«Br565^:#<iSTL/. o.o 

t i GaS*i(3:o.05-o.2%r*5o Cu©g«f8JnKS 

3W0.3%arttBr*S**<(STO. o.oi%*^r«Wft 
ttS0 t iHc*i»a>*S»**i»6tiai^ AOffiH^C 

U^W*^0.05-0.3%r^>^ o CoCD^ffGCcfcOWft 

20 ttW*#Stl. **y-i*W±#U #±^«^eecD 
■MMStffiJi****, C o Mt^5%fit{«1ftt 
5CW#5:F e -C offl#^JS3tl. *£l>«R 8 (F 
e, Co) i 4 BtB^ff^$nrBrSWHc^^<fg 

^ Co *w*^o. 5%*«rttWAttsy f ^ttofaj 
±.$hmmhtite^ 0 iot, co^wa^o.5-5% 

>W*l/l>o C o 40. 5—5 %&£>'Cu 40.01—0.3%^ 
££*&Ci.iMVm (14k0e) «±CD^SCDiHc4ff 6 

30 «tf£l/l> 0 A 1 40.01— 0.3%^£-&Z><t{%Mjjfa 

mt)<Dmb%{&m?&c£&i%mv&*> 0 */cNb4o.oi 

W3tiSMSRJt«o.3%«T3Wff*L/< . 0.2%«T^j; 

0.i8%«T^^cWS0^ o ®?m^WS4 

o.3%OTsc<g#rr£ c i cc j: o m^m«4ssai§r^ 

KirK»4Ci)Wr»4. R 2 Fe 14 B^flBlfflft^ 
»*SBif5«^0«i(»SttPr a Fei 4 B# 
40 Klffl^t^Oai&ffia (7.54Mq/cm 3 ) iCiffl^ 7 . 50Mq/cm 

^ e «*«^0.i5%*jB*S4Br*s^:*<iST-rS. * 
^©«5CCtt^(D*B^«a(l (N i i6o*«) & 

wtmzti. mmic&$ti&i)\ Rs^ 2 s-32%r^os 

tt^O . 002- 0 . 15% CD 4 * W -5 3 tl 

50 4or±0»SUi o X TO^iltCa^fi^ 



(6) 



Bufe®©cD^«**ioo*ji%<h urc a^frfi* 

0.lS*%«T (0«:**r) WxSCiWJl 
<, o.oSMSSJSTF (O^if) icWi^ci^D 

[0014] *#SWO*±«^»EO»jl*^CC*$W 
Cr~500°C, JEfflKl3.3Pa (10" 1 Torr) J-jTFr 3053fa1W 

ttMfflcDTOSffi^ioa-5oo 0 ct:^ntf"- 

W<lMitl>otW^o £/c!3.3Pa (10" 1 To 
rr) «TrfS^6 500°C * T?CO#Sa]S^:10 o C/^ 
T, <fcD»*0<«5°C/^TiT*l»jft«S*SW" 

[0015] ttiRjft, -&JftttXt*Wlftti It, KffiS 

XSfflottttK^iocStfeiT© <fc < , 5 cStfeTF© 

[0016] WT, **«CC<t 0*»?8*IIMB-r***, 40 

(^ItfcWl) *»%^ P r : 29.5%, Dy : 1.0%, 
B : 0.9%, Co:2.0%, Ga : 0.1X Cu; 0.1%R 
yq«»: Fe a>6tt£R - T - B^^fltfter, MM 

t?2^*tr h H;U»«W*U f#6n/c^eS4.0/xmCD 

c cdM*^'x#HM*"C AtUc «n £ c i & < i£ 

0) tpCCEWJlLX^'J WbU/Co ttfc. ^5Kta»Sympa 



#59 2002-164239 
10 

0tg^L/c o X^y-CDffi^WIR*g«iB^*&: 70S* 
gp, : 29.9m»SR. : 0.i0®*gp 

il/c 0 CCDX^ y-^ScD^M^ fci^YCcaA 
U EefaffitfS4&K: i.OMVm (l3kOe) , f&B1££) : 98M 
Pa (l.0ton/cm 2 ) ©*fftr««i»©0QliRR»*?f C \ 15 
m m x 2 5m m x 10m m©I*fttt(OlS^^I#/Co * 
fc, iBfp!*l«Jtt 1 0 mm2^il/c 0 CCD^^co^ 
aaSK*3^*tfB»Cc<fcO#J«L/Co &*s, f«0^coi 
5m m x 2 5m m ©n#*±Tffl &C & £><i: 3 &C ft KlfcHKD 
ffePttt-fe* hU iOmm(DiatcW&cttI0EU3^fttf9fe 

L/cS«J©^ft:*X3gffi*|66.5Pa (5X10- 1 Torr) , 2 

oo°ccD^r3B#fflTOur^ttu. ^-emwmm* 
-eio5o°c£~c#?au ^^no5o o cr2B#rai^urM 
*§u *(Df^a*-e^*pufco f#6n/cjsigft47^ 
^>#Hm*'C9oo o c-t?2B#r5flniftL, *c»tfiit ( t 

48o°c-ci«Fiaiftj»L. ^^lflsr?w^2^ 

^.mm^tLtc. *cc, ^a (20*0 cc*jc»-cu.9MVm 
(i50kDe) (D^-;uxB5»*ifEKI4(oa*tt##*ifiicc 
©orenjjou. ?s^#14*»j^u/c 0 ^#1*^11.9^ 

(47Tl. ax ) IBlnJEE* ( Br/47T I« a x ) 

(HSfe^J2-4) ^U^>i^^WRb^CXfT»J 
>^^^;u, r^fc:>^^^v^^;u. Xf7'J>i2 

(tbKWi) *u^>M^^*«»n-i±-rcc. ^Mi 

(DR-T-B«a«JiiKfti^6ttSX^ U-«:fP» 
U, ^Ccox^y-^rffll^ci^^ilSteWl i|SJ«CC 
U-CR-T-B^^S5S*^«fbifffib/c 0 
1 CCt^-To 

w^sfiwi i tmm<D^)mv r - t - b 3g«feBBa5*f^«t 

(tbl5W3) tW>i^iUCfit, ^SSWKDX 

mm i i mm<D^m~c r - t - b ^m^m^B^n lw 

ttU/"c 0 fe^** HCtKTo 
(tb©W4 ) *\sJ>mst?)i'lcWx--c. ^SfiWicox 



n 

mmm 1 £ i§h$©#*b-c r - t - b fas l 

[ooi7] mmmi<Dm^mmtitmm i mmm 

M) r&o. mtemtm&^tez (ik-coo-, - 
oh, >NHj ) . mmmiRmmmz. 3*>6w?» 

2. 3-c«c^-rn*>ffir^j)S (Br/4wi.., ) izmm&x * 
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12 

^St^lKJt^TJ:bK0!l2. 3©iHO&*(gTL 

-cos. mm i £**cc-rs£, ^/jnu/cwtsfj©^ 
S(cj:o«i«s«t^ifi**5iiflnL. iHcajfiT-rssutai 

C^^C«ge[6ja (81-/4*1.,, ) (D&MWW&b h ft& 

o©-e, mrfass*&fffl©?0?»ttrsi±cc»^ o re >#c * £ 
io swan*. — tb«W5jj>6. mtfcmmm.^m 

^CCKSlSlS ( Br/47T J. „ , ) We,h5*>©©, 

[0018] 
[*l 3 





mmm 


li!1> 
(ft) 


(W> 


(BH)max 
(kJ/ia ») 
CMGOe) 


iHc 
(MA/m) 
<kOe) 


mmm 


(MPa) 


i 


tvvm 
in 


17 


96.5 


377 
47.3 


1.26 
18.8 


0.067 


0.81 


2 


mm 


17 


96.2 


374 
47.0 


1.26 
16.8 


0.067 


0.81 


*«« 

3 


r/v> 

f'vk 


20 


36.7 


377 
47.4 


1.27 
16.9 


0.067 


0.79 


4 


*2I* 


25 


96.4 


375 
47.1 


1.26 
16.7 


0.068 


0.79 


1 


ttasan 




96.1 


361 
45.4 


1.27 
16.9 


0.065 


1.34 


l±«E« 

2 




17 


96.3 


373 

46.9 ; 


1.20 
16.1 


0.088 


0.34 


it ISA 

3 


7iy 


17 


96.0 


373 
46.8 


1.18 
14.8 


0.089 


0.37 


4 


wm 

m 


1 


96.2 


363 
45.6 


1.17 
14.7 


0.066 




5 




22 


96.8 


378 

47.5 


1.17 
14.7 


0.093 





:ooi9] kiTicftyDmmmt itws^tt^wt 

(*SfeW5 ) fiS%r. 3LWmftMm& P r : 30.2 
%, Dy : 0.3%, Co: 1.6%. C u : 0.1%. A 1 : 
0.12%, Ga : 0.08%, N b : 0.18%. B : l.&iRO- 

mm Fe*f.«;5R-T- Bmmn<£t£$m ( 320*^7 

>r -) «Kjf«ftK«t 1 ppmWT (f«SJt) ©TiU=/># 

m©8fet&*fflC>/cfcW«!SJg0! 1 £lel8l(C L"CX ^ 'J - 
*fE«0fc. c©^7'j-41i©X7';-fMai5 
©JM4£>*i3K3c8tl'fc. &(c, X7'J-Mt64 

5"J>#- (05k#B§) "CT&S-tt. T-i7-teiOf>r 
ff*tt©+ tt'fy3 ©JgffiiSfilfiS (T'O 2 ©±ffi 

jste^ttf^ 3 (cttta 1^/^6x9 

6 (H^Bg) -C+ + t'TW 3©±MBMi 



BS) rJi#3#-C+f t'f-^ 3»>6?l*feC^cf*. 

*¥77p5KC 1.0Mfli/mCl3kOe)©ie[SjeJ* ; &E(lftI L *s ^ ± 
^•>^ (H^H) R0 r F^'>5 1 2(CJ:D9»*'a ( 1 ton 
/cm 2 ) <DKt>%m£xmWmEEMf8M*ff<<\ T-f 

%mw.Emtt£kffi<Dmt£m&m < & * rsnx l. . ^ c > 

/c^3(C^-rJl^T, =2.8nm, S3 L , = 80.0mm, 4" 
^ft(9, =45° OMR. &RMVt<DR-T-BmmmT 
-i>-teifjt>h fiS530?rff fc. flnXmi©HUia^1vt©L , 
75"|61©S 0 » 1 mn*si-C*. <3 < , S#14tt^;#|6j© 
SH(SJIS (Br/4 7T I max) *s^»-C*^/c„ T-^-fe^^ 
>h«9Sfi8530O»*tt«T*|ql <*61Kc««£iS2f 

®C20°C)r»JSL/fcife*. SSrSjS (Br/4 7C I. . , ) 



(8) 



13 



-96.8%. iHc=1.27MVmCl6.0kOe)RCJ s: (BH)max= 378.1 * 
7.54 Mq/m 3 (q/cm 3 »3&»*0.14*«%. 

20-6fS»aOX»(CuKal 
M; A = 0.15405rm£#!ffl) L/c*£*. £Wt-^ 
«3Effir*SRa T, * B%lM%mit{^(D. 2 0 = 2 
9.08° CD(004)ffi, 38.06° CD(105)®. RO*44.34° CD (0 
06)ffi-C&9. co06)BB^?>©X«Ua*ff-^3jae : K00 10 
6)£l00%£LT > 1 (105) / 1 (006) -0.66^^)0 

miMm 6 ) * * tr 7 j 3 (omfrRV* ^ l ) -<DfiMM 



2002-164239 
14 

tt. fiBE^^ttft^JnlOEl^* (Br/4?r lmax) =9 
6.4—96.7%. iHc=1.23— 1.25MVm(15 .4— 15.7kOe). 
(BH) max= 3 76 . 5— 3 78 . 8kJ/m 3 (47.3—47. 6MC0e) £ C * 9 
I^ta^Wl. ®JS«7.54 Mq/m 3 ( q/cm 3 ) 

#>*K «3R«»o.i3-o.i4««%. ^3R«tto.06K»% 

s^afi^o . 02- o . 03**% r ^> o tc Q x. mmms 
(om&tmmt<cLr:xMMVri<tcmm. i (105) /i 

(006) = 0.67— 0.68~C*ofc o 

<jt«W6 ) mm 1 cox ^ 'J -^J&ffJM^i UfcfeW 

4. OmmQR - T - B »«M*T- 9'teifj*>Y ffiEmtiSSfc 

[0 0 2 0] 
[*2] 





L, (mm) 


T, (mm) 


0 , C ) 


6 


7 2 


1 . 0 


5 5 


2 . 1 


4. 0 



[002 1 ] yTtc^TJUS^ttSTfrrs. r-t- 

(Hap)^ft5i±r. *|*a«JCCfi3L, = 65mm. 

, =2. 5mm. 0 2 = 40° &a E *3©rta*«T£BI4© 

7^r;^(6jcDfieinja (%) iOMf^^iiSLfco IHSE 
^**3tc;s-r. c©y-^-fe^> 

MM5 tmmcLxm-xtm. mm. mm. jbis^ 

BttC^ftlfeft^ib (Hk/iHc) **87.5%«-C*0. iHc 
ttl.lMVmC14k0e)a-r**) , i?*»i0.13~0.14*S% 

-cabO. ^3KStto.o5~-o.06£*%"C**3. S&fi«o. 

003~~O.O04MJ£%"C& 

[0 02 2 ] 
C*3] 



30 



F*jS (mm) 


Hap 
CkA/») 
(kOe) 


{%) 


100 


708. 3 
8. 9 


92. 6 


50 


612. 8 
7. 7 


92. 2 


30 


461. 6 
5. 8 


91. 9 


10 


310. 4 
3. 9 


91. 7 



40 



50 



[0 0 2 3] &cc, ^^T^U^^safcWtcoiitrsi 

(11*018) 3ESfiR^ttfiR^P r : 27.4%, 

Dy : 3.1%, B : 1.05%, Ga : 0.08%, Nb : 0.2 
%, A 1 : 0.05%, C u : 0.13%, C o : 2.0%Rt>B 

'-) 1 ppntfe* <f*8Hfc) <DT)lzi>mm 

* h s;M»$*U f#6ti/c^P^S3.8/im 

^ t'f-^ 59(^^X5lS^52CDrtfl : 60mm, nT53(D^f 
S: 45mm. #>f ^*BBa*»51i©«3 : 34mm. *»aHS : 
34nrn)&C3fc»8L f$3&R.Jj : 78.4MPa(0.8ton/cm 2 
^^r;l/*[B|(DS!rnU»»*ffi : ^238.7kA/m(3kOe)CD^ 

^Jg^66.5Pa(5Xi0" 1 Torr). 200°CCD^frr 1 B#H 
^Ll&ttflL ^C^r^4.0XiO" 3 Pa(3Xio" 5 Tor 
r). 1060°CCD^ffr2B#ra»fe^S*r^aJU«^f* 



15 

55o°c£ r?££pu -x^vssorcvmmuam^ ^tcm 

*#CCiO^«ifl2Mm(Ox^+->«flgM?:r3-- 
?r&48mrm rtS39mmftWft3 HsmtD'yi/T 

5 5 mm X g $ 6 . 5mm X ? is y )l 2 . 8 

imicDflt^^^tbLAio mjjfa<DtyK> mummies 

xms (b) CciDttW-rS. ^T^y >^7(XD3m> 

ICiMiRT (S32.8mm) atfBjttsu (S32.8mm) *5I 
<o *CC, S^RPSiC^tfCCiS^TU (S3 5rmi) *?| 
<o &Jj&^WlC&tf &RPS^faJ&&TUjifa fruity >l 

T^v>^7ocD^^T^rsii5eii-r4. x, s^rs 

UTO»*#rSl*J^^T;H; >^70CDSS^fojr'*>^6.5m 
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^Ji**««E-rti«J:c^ »BBia*«:ogB (20°C) «c*j 
W*^^T^*i^©3»fKBMaifflE (Br//) , m&Hw 
Q *^x*;l/^-a(BH)maxSVft^i:bCHk/iHO*«(S 
L/c 0 Hktt4jrl (BB{t<D3fcS) ~H («^CD5fe$) ft 
«g(DH2*PE^C*JC>r, 0.9BKCffiS-TSH(Dffir*) 
0, Hk*iHcn*L/fcft?gJ:b(Hk/iHc)«4 7C I ~HMS8 

(20°C) ^*5C^Sfi3*rfiI©»ia««afflr (Br±) 
®jL [ CBr//)/(Br//+ Br± )X ioo(%)](C J: 0 

©«K*«5ELfc. -en6©*5eis»**4cc^'r. x 
««o.osMt%r*o, S3tt«o.oo3JUt%r*-o 

/Co 

(Jt«W8 ) ^fibffls (D* ^ y -ccHAt , OMtM l © 
20 iEiSccurtb^Wo^^T^y >y*flgRu sWBi, 

/Co ^m^r*4CC^-r o 
[0 02 4] 
C*4] 





KS 
(■*/«■') 

(«/c» l > 


Br// 
(T) 
(kG) 


iHc 
<HA/it) 
<k0«) 


(BH)aax 
<kJ/n 3 ) 
(MG0») 


(Hk/iHc) 
(%) 


El** 

(*) 


8 


7. 55 


1. 27 
12. 7 


1. 46 
18. 4 


303 
40. 0 


96. 4 


89. 9 


8 


7. 55 


1. 20 
12. 0 


1. 46 
18. 4 


267 
35. 3 


87. 1 


85. 2 



[0025] m4<Dmmm8&i?m$ffl8<Dmm<i:t) , 30 

#ffeWCi*i«, *a^7.50q/cm 3 ^TH^ft 
CC*jC^SBr//^1.2OT(12.OI<C)J:0iiS< > iHc**1.40MV 
m(14kOe)fi, (BH)max^270kVm 3 (34.0MGOe)fcLL, (Hk/ 
iHc)#87.5%jy±, Rt> > ^> ; r^^<Z)SEr^a^85.5% 

y > ^aftrts cc^s 0 

[0 0 2 6] (^^9)02(7)^^^^^51,52 

^S(Hap)£^xfcit<DHap, &*£#KCf# htltc^V 40 
T)lV>?<DftW&V^isT)lJ]\Sj<Dffifam. (%) CDNJ 

/h3 < feS^^er-rSo ^r^y > ^<Drt&#sioom 



0 716.2kA/m( 9 kOe)^±PEr* -o fc B MfB^cff^ y > ^ 
<Dftm> (^-rtS+(8-20mm)) SO*Hap«r^ 

icorii^tt, maul mxR&mmmm&n 

i,\ *5CC^rtS^ffi«r*-r5-7^T^y>^*f|fi5S 

EWK^js^ci^^s. x. o-rtKD^^r^y > 

tf&ft&ifc (Hk/iHc) ti87.5%er*>0, l.im/m(14kO 
e)e<Z)1Hc^:#L, S3R»SO.l4^0.l6M%r&0, 
^**«0.04^0.05**%r*0 , ^**«0.003^0.0 

04*a%r*o/c 0 

( ib*5W 9 ) lt«« 1 <r>7s *J^0M#4 i L tcim 
9 i k«cc l 5 <d ^ )i y > ^ *f^» 

[0 0 2 7] 
[15 ] 



(10) 



17 



mm 2002-164239 
18 



Hap 
tkk/m) 
(kOe) 


7i?7^U 

(«■) 


(%) 


5**019 




7 16.2 
9 


1 0 0 


9 2.9 


8 5. 3 


6 3 6. 6 
8 


5 0 


9 2. 7 


8 5. 1 


4 5 3. 6 

5. 7 


3 0 


9 1.7 


8 5. 0 


2 7 0. 6 
3. 4 


1 0 


9 0. 1 


8 4. 9 



[0 02 8] ^5i^ *«WtC J:n«, rtS^ioomm 10 

[0 0 2 9 ] < i o ) ««%t\ 

P r : 30.2%, Dy : 0.3%, C o : 1.6%, Cu : o.i 
%, A I : 0.12%, G a : 0.08%, N b : 0.18%, B : 
l.OK&OTBWF e*6a*R-T- B3fi«f*d&ffl» 
(320^^W-) 4«BR»SK>* 1 ppnfclT (tmtt) <D 

i iraaccn:^^ ";-*ffi«L/fc. c©x^»;-*ffl 

«m ^tfo t ^> ^ttts ^? >tf » 8 it fi i , mm<D 
^^r^y^^oitaaut^itRffii ocd^^t;uu> 30 

[0 0 3 0] KTCC««*tt*Wr*, R-T-B^« %~C&r> 
*8>;>^»E*f¥ltU ffP«U/c*(*«*»iWrSo [0 03 

mmm 1 1 ) tt°/ot. p r : 29.5 [*e ] 

%, Dy:i.W, B : 1.05%, Ga : 0.08%, Nb: 
0.2%, A 1 : 0.05%, C u : 0.13%, C o : 40 
mm F e hta 4 R - T - B*J6ft*£3£B*& ( 320^7 

>r-> 4»sR?«9f^ i ppm*si <#»Jt) (DmMnm^x 

b*7M 59&C^fcSISt f&fcfrt} : 78. 4MPa(0.8ton/cm 2 )& 

en oo vo^^ew^^^ittsjc^fisai*^ 

U «E»#*»fc 0 ^f*^X^S^66.5Pa(5XlO 
- 1 Torn), 200°C<D*#r IffiffMLRWi fc^r 
^4.0X10^ 3 Pa(3Xio" 5 Torr), 1060°C<D^frt? 2 B$ 50 



1?fflm*r9oo*ct 1 ^rattj^550 e c*t?^L, 

g30wnRW* 2 UrnnCD 8 Sffilt:* <J 

H)K:-tevhU 2 (9 - 0jfe3tffiteJ:9X«@«TOfc o x 
I«CuKa 1H (A =0.154O5nm) 
X F) ^il^rtl^n/c77 HCcfc 

9Bfc*l/fc, 3EfcH«fc'-*tt3EtBt?*5R a T, 4 B 
^«H4fc^WZX 2 0-29.08° CD(004)ffi, 38.06° 
<Z)(105)M, 44.34° <D(006)ffil?*0 , (006)ffi^64)X 

*E|*ft*-^9SK: i(oo6)£ioo%<t it, i(004)/i(oo 

6) = 0.33, I(105)/I(006)=0.63t?&ofc o *S#**6 

<J£««i i) ^MMi i cdx^ y-ocgxt:, Jtl&W 
feo fel«B3tB»«l 1 iWH*CCJt«« 1 l<DHSI/} i ;> 

b'-^BH^l 1 tmffii-Cfo-otcft. I(004)/I(006) 
-0.32, I(105)/I(006)=0.96t?*>^/c o XfulSS^T? 

> y<D«aaitto.i3*ii%r* d . BHRJttto.oat* 



. S^fite 0.0031 
1 ] 







Bo 


I (105)/ 




(»8/« 3 ) 


(T) 


1 (006) 




(g/c. 3 ) 


<kG> 






7. 53 


0. 55 


0. 63 


1 1 




5. 50 






7. 53 


0. 52 


0. 96 


1 1 




5. 20 





[0032] m4(Dmmm i i acfjttsw i i ^fe^^ 

m 3 (q/cm 3 ) «±t?^>0, U > ^Sffit?(D^Ma* 

^a5«ffifeata9Jofc (105) a^6<Dx^@«fb 8 - 

^^S: I (105) <b (006) a^^CDXIilil^ft:^^^ 
ffi: I (006) t<Dbtm&. I (105) / I (006) -0.5 



19 

[0 0 3 3] ttTiC^^WSit^^— Jj&llCfflZlL 
tc am. WSMil^) , R-T-B^^y> 

mmmi 2) mmmi tmmccox ^ y -zimL 

Y 59(^X51&^52<D^S : 60rmu ^ T 53(D$ffI : 45m 
m, ^^X^ttSP51<DS3 : 34mm, ^3|$t£ : 34nm)iC 
3fc*SL f&BEEf) : 78. Wa(0.8ton/cm 2 )RC£*fffii6^ 
ft^— #ftlClKtW&K : ^238.7kA/m(3kDe)*^^/c^ 

flFvmmtpmtL, mmzmc 0 amtmimi 1 1 

WDffiO««CCOi>TttE|5 (b) CCJ:0»Wr-5. ¥ 

CCtciJ^CCTS. ^CC, S«RPSKSi6CCi6*BRX (S 
£2.Srmi) R&mMSU (SS 2.8mm) £3Ko i>CCC. SeS 
RPSitWiCfilTnj (S$5mm) £3|< „ fi^Jfc RSUT&C 
^RPS^r^SCKTU^^W^tt > y70CDS« 

o , RT^r^ifc J:cksu*|pi* ffisstt y > y 70 



(11) ^53 2002-164239 
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ibcd w 0 m o mmc m 1 >«8fc(D s^f* * w dwi tea , 
n«j:^ 0 MtBi[^i*<D^s (2o°o ccfcw-siBifii^rfij 

OJ»S«jR«a (Br//) , «fifc*JiHc, jS?^*;M-- 
10 »CBH)maxR^ftJf^bCHk/iHc)*#MLteo Hkkt 4 7T I 
mit<D&£) -H (^<D$£2) ft«0^2^KSCC^ 
1>T, 0.9BriCtBSlT£H<D{fir&D, Hk^iHc-C^Ote 

ft^bcHk/iHo«4 7T i -Hmm&moymmm^ox 

tr*£„ -XiC, BMeiS^ttO^B (20°C) ictett£g£^ 
I»IO«ia«*afffi (Bri.) «r«J£«L [CBr//)/(Br//+ 

Br-L)xioo(%)] ccj:offi»-r4Wfa*tty>y©E 
f^a^3j<^te 0 x^ff st#tt y > wg*itei/co 
-en 6©«5ei6*** 7 ic,^ 0 xmmw-n j?*tt y > 

20 *0. ^Jft»£0.003Jt*%r&^te o 

amm i 2 ) latM 120x7 y-KSM.T, jt«« 
ttM 1 2 <t fg^ic 0 r tmm<Dw-n y > y *fp« 

[0034] 
[*7] 





eft 

(iff/™ 8 ) 

(«/cm») 


Br// 
(T) 
(kG) 


iHc 
(•A/«) 
0(0e) 


(BH)iiax 
(kJ/« 3 ) 
(UGOo) 


(Hk/iHc) 
(96) 


(«) 


1 2 


r. 54 


1. 32 
13. 2 


1. 31 
16. 4 


338 
42. 4 


96. 4 


92. 3 


i 2 


7. 54 


1. 28 
12. 8 


1. 34 

16. 9 


305 
48. 3 


87. 1 


89. 4 



[0035] miommm 1 2 s^jtisw 1 2 ©fe^j: 

0, *^H^(cJ;tx«. «K*S7.50q/cm 3 fcLh. mfa-ftm 
ICtetf 2> Br//*5l.30T (13.0kC)t(±, iHc*5l.3MA/m(16. 
4k0e)W±. (BH)max*mok:/m 3 (39.0M0Oe)Ji<±. (Hk/i 

[0 03 6 ] 

r jm*tt*wr 4*ttte©R - t - b^^t - ^ -fe 



fife© R - T - B ^«E« 'J > 4 C £ #s-c # 

[0®©{BWj:ISH§] 

[SI ] *^(cffl(,^fi5cJf^g©-p4^gg|3»ra 
40 @-c*6„ 

[02] *^(cfflt,>s^?F^a©ftt!©p*^-rssiJ»t 
[03] ¥rfftfftt*#r*#sfcw©T--*-fe^>h 

[04] 7> ; T;U^tt ; &W-r^*^©T-i'-fe^ 
[0 5] ^IHHOU >^ES5©H £ ffiffl«l4©W3ttJt^ 

«*ttwrsi4»ia (a) . ms&mmm (b) -c*-5 0 

[06] ««S©&)gttfft±£7K-<r0-C*£ o 



(12) 



mm 2002-1 642 3 9 



[Ml] [02] [03] 




ftffl 2002-164239 



[me ] 



i 
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[3§ffB] W1^3H IB (2007.3.1) 

[&^#^-] #HJ 2002-1642 39CP2002-164239A) 

[£PJS] «1#6^7B C2002.6.7) 

[ tfaM^] #J®2O01-279656(P2O01-279656) 



[tlffiB] «19^1^17BC2007.1.17) 

[^mm& 1 ] 

[m^Ml] R-T-B& (R(i Y^^tf#±^7n^^^ N ^ < t & lU~C$> «9 > R&- 
P r ^50)K?-%^±-e^ >9 , TtAF e e & ot^S) ff)t±«i^I5 

9~99.5E*£S : o.oi~o.5E*£&i:&&t£B'C&&fit** 1 fcSBft<7>#±3KiS§*§«E«>« 
£#>*P r **50Jg-7-%JJJL±"C*4) : 28~33%^_B : 0.8~1.5% i _C o : 5 %J£IT ( 0 * 

^rtf) u : o.3%jsjlt* (o*^rtf) SM:Fe<?)i», fcfcUH^Brse^ 
friar -^-b^.* > na5^^ii^WL^»w^t$*i4*fi* { o-3%JaT-e 

~4mm(7>5i^B^^«^tL. mBtiW. 50 Mg/m 3 (g/cm 3 ) J^±-C* «5 
, ffil^^tl.lMVni (14k0e) ja±^»^1HcJtO f 96%JJJL±(7>»*tt#-^*Wl^>B2Wl 
(Br/4* I..,) *tti i t **ft fct4 7-^ V >«5o 

[»*£4] ¥ffl^tt^ifa3i:iB«W7-^-b^^ y ^a5o 
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im$.m6] (105) mfrboxmmift i (ios) t (006) 

^tUtff e— ^ : I (006) t<7)itm^)K I (105) /I (006) =0.5~~0.8T~&&lf3<:S 

[at3c3C7] fi*%-e, R (RfiY£l^t^±^7cif<^& < £ & lfI^&*K RC 
P r ^50i»-?-%J^_h-e&,g ) ) :28-33%^B : 0.8-1.5%^ o I 5%J^IT (0£ 
^tr) L Cu : 0.3%UT (0£^-fr) SW:Fe©±M^ ^^0=^^^^ 
Sr^f & R - T - B jft (Tli:FeXijtFe^D ; Cot$,l>) j»ife«g»> ^S7- 

J&£tl, F*I#^100rmiJ^T-^^) ^ , 2£j^7.50 Mg/m 3 (g/cm 3 ) U±-e&*K ^fi^istt 
Z>Umt)iHcfin.Tm/m (14k0e) W±-e&l9, ^fiK £ ft & 9 v T ^|6j<om§a)tC« 

(Br//) ^ ^yr^^-f6]n^is^s^^ip]^^a^^ (Brx) t -c&m-r z> nmm. : 

[CBr//)/(Br//+ BrX)XlO0C%)] 7^85.5%J^±-e&,z> d t £#m t T- ? * 

y hffitf 0 
t^nyvmiao 

[MlO] R (Rf*Y£^fr#±3l7C|t<7>4>& < t lfifi 19, R 

K&frZ P r ^50J^-?-%jy.±T^^) : 28-33%, B : 0.8-1.5%, Co : 5 %J^T (0 
, Cu :0.3%^T (0£^?>) Fe^im & <b K^PJj-Jgjft 

frisy >^5^^S«^^L^^M^^^^tt-2>i?^*^o.3%j : aT-e$>i9 , 

ffrfS > ?mfi It^m^OOm^Krx^ , 7->7 ^^^t^^^r L , &m&7. 50 Mg/m 3 ( 
g/cm 3 ) &±-?$>V), ^fiO^^iHc^l.lMVm (14k0e) J^±T-£*K ^fiM£}t&9 
i^T JV^m^nmmMmm (Br//) t ^vr^^foj^^il^g^^-fftjco^-gii^:^ (Br 
X) t^fcM-f&ffimm l [CBr//)/CBr//+ Brx)xl00C%)] *«85.5%J0l±-ci4Cl t 

[«iE«-S|lSBife] 0 0 0 2 
[0 0 0 2] 

R-T-B^IW (R»±Y*^tp#±»5u*^4< *> 1 ®, TI±jM*&JR) ii 
•9®i&$*L* 0 f fc, #P§¥ 1 0 - 3 0 3 0 0 8-§-HSa«S*LTl/»4 ct o R^yt^t 

ltp r «r 5 ojsg?%j^±ffli/^R-T-Bm^ti?a#^^^iajKia#t?x tr>wae 
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^Ltz (#tf^2731337-5§-^#jm) o - <?>Wi&-f n -tt ^ f± mt^W^-Jk Vf&W£ iffifEfS 

L> SEife L ti P, R - T - B &M&4*<0&GWt**WWM&t&<OR ~ T - B ^ 
&ffi*9-Kffl ^i" 3 tt^o iotR-T-B ^ISfft 3 ^ Rjcl^ttf t 

^Mf4fflcr>R 2 Fe, 4 Bl» (±ffi) <7>#«Nt!$££tf> <b ti& *>TBr t (BH)max 
[3M^*§IE3] 

[»jE*t*#B£] 0 0 0 5 

[*il§IE<7>l*I#] 

[ 0 0 0 5] 

±ffiPI«*»*Lfei»WO#±«jK*S«50»jft*j£»i> R-T-B^ (RfiY£-£ 
tr^a^c^^* < t i> lfllT* «5 , Rtfi*4 P r rt s 50Jf^?-%m_k:C&J2_. TliFe 

«rlB«W#^«im*li, (R-T-B&#&»*&) : (fflflMfi)) = 99.99- 99. 5S»£& 
I 0.01-0. 5mmffit %Z>mffl-C$>& Zttrnt Lv> 0 R#P r l^^tNdMI 
«^fiap<fc#14*H6H*-J-o Nd*<^R-T-B^#±*«5«S«5<^*-Cf**lll 3 0 K 

[*siE*i-ii#3g£] to* 

M«iE*hiL*B£] 0 0 0 6 
[0 0 0 6 ] 

(Hlit*^ RHd&«>* P r *«5Q!i(^%J^±-C*4) : 28- 33%^ : 0.8- 1.5% 

o : 5 %WT (o *^-tf) u : o.3%j^t (o Sr-SrO) : F eco±^m 

53% ^^Onc^nTjK^J^M^^^-r^R-T-B^ (Tt*F e XjiF efc^'C o 

K*t LTFUSTftftK^ 5 *i4»iiA 1 0.3%J3lT'!?3b «9 > 1 - 4 rrm^^^^^lcB 

J&StU ?ifat*«7.50 Mg/m 3 (g/cm 3 ) Jil±-c*«9, £»fc£\,>Tl.lMVm (14k0e) &± 
^#.«8^iHcS.O ? 96%J^±(7>^'tt#^-^fPl^a£fBl^ (Br/4a-3.. x ) £ £ £#M 

J&Vtt LTft?^40~100mn(?>ftRBtt^B^? *tfc & <7>£t&$gnrflg-C*&o £<*>ElfiiH4 
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<D&&%T-?~k?* y r*5fc*ii/>TJdU (105) W£>ct>x|£|5]#t ti-^5JUt : I (l 

05) t (006) ffi^<7>X$£0#f If- ^Sjfejg : I (006) t<7>}tmi)K I (105) /I (006 

[ffliEW-^.Si^] 0 0 0 7 
[ 0 0 0 7 ] 

X> ^m^m<DT^z±^^yJtM^ii, S*%T\ R (RU:Y£^fr#±3§t7c||<7} 
< t <> lffi-Cfc »3 , RK££>&P r ^*50^%J^±-e^>-5») I 28— 33% , Bl 0.8-1 
-5%, C o : 5 %likT (0 £^Tfr) , C u : 0.396JLUT ( 0 £^"tf ) STOSR : F e <7>ZE 
3?fifcfl\ ^^^tw^PTjj^/FM^^^i-^R-T-B^ (Tti:F eXtAF e&O^'C Qjg 

M*^WL^oTii65^^?tl^^^S:^0.3%J^TT^^ , ^ofrSBT- ^ -b^ > V 
15 fi 9 v T 3 *tfc T - * mm^K^m $ tl, ft#^0Ctaii&T-e& «J 
> 3&j£rt s 7.50 Mg/m 3 (g/on 3 ) JiJl_k-C&*K MM.tei3lf2>UmtfiHcfi % l-lMVm (14k0e) 
J£U:-e«fe»K *a»w*lt*9^T;w^fiI<^M»3ltaP« (Br//) t5y'7^i:il4 
£3;frfaO?SfmJtC3&J£ (Brx) t & EfaJ£ : [CBr//)/(Br//+ Brj_)x 100C96) 

] ^85.5%j^±-e^,^c:t ^tltfjo 
SfffBT-^-fe^pt > J¥<^rtU - 4rTO*^^^, S ^HIiS?^40~100mn 

[#*£MiE6] 

[MiE^-^^B^] 0 0 0 8 

[*SIEcd|*]#] 
[0 0 0 8 ] 

R P r ^S0W^%iik±X-$>^) : 28-33%, B : 0.8-1.5%, Co : 5% 

(0**tr) , C u : 0.3%J^T ( 0 *^tf) Steffi : F e <D±3?lftfl\ tffc 
^nTjj&ti^Mtl^^-r^ R-T-B^ (TljiFelliFel^Co^^) »fefe«g» 

U >^65^oT, flirts y >^«5^*«lw*tL^Br»W^^S*t4Bt3|f* 
rt s 0.3%J^T-e& 19 , ^ofrlS'J ^^«5Jil*I#>& s 100mmttT-C3fe *) , 7v7JV^t4^t 
L> 3B^t!>>7.50 Mg/m 3 (g/cm 3 ) J^±-C*«9, ^£<7>*fca7JiHc^l.lMA/m (14k0e) J^_h 
-C*>«9, *fiK*»t*9vT^^fiI<^»««3ltarft (Br//) t?y7^i:iSftg? 
J3$W>n®mXWBt (Brj.) t-e^-r^eefR]^ : [CBr//)/CBr//+ Brj_)xlO0C%)] 
#85 . 5% Hk± -c* 4 £ 

[MlEJt^Mt^,] 93*ffl# 
[ffiiE*j-#L:^I£] 0 0 13 

[*fjE<7>l*I#] 
[0 0 1 3] 

Rjnft LTP r ^±t L/tf ±fflfifei5Tii, R 2 Fe, „ BiSWMt) (RJi 
Y*-^tr#±S(7c3ll^4 < t <> ll-e* 19 , Rte&tbZ P r #50JET-%W±-C&&) * 
4 ±3?)£5H&J*£, M*%-e, R : 28-33%. B I 0.8-1.5%, M, : 0 
-0.6% (M, fiNb, Mo, W, V, Ta, Cr, Ti, Z rSC/H f ^f>l^?tL4 
^<t1) , M 2 :o~0.6% (m, liAl, G aS^'C u frt>M1R$H-& 
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'J?& < t i> It) S^Fe (1BL, R + B + Fe+Mj +M 2 = 100M*% fc Lfc» 

R*{i28~33%#£f 4 Lv^ &£ff£WJtt££*#i-&fc*M^ R*ti 28- 32% V) ft 
4 L<> 28-31%##K#f4 L^ 0 R *j&*28%5fcifi-C Ji^f 5e<?)iHc«r# h iff, 33% fit? 
tiB r * s ?FL<fifcTi-*o m5e<7>B r S^BEtqlKS:^*^*^, RtiPr, XliPrtD 
y, XfiN d^DytPr S, CWfffttoRlfta^&fc* £ fc * f SF 4 LV>o BP*>RK£*6& 
P r £50Ig^%JiJl±fc U D y^fi:*0.3~10%ic-r^<7)^f Lv^ 0 XRl^fe^P 
r ^90J^^-%J^±t L, D y ^**0.5~ 8%^i"*<7>7& s J: 4 Lv^o RtiWP 

D y^***«0.3%*J»"eiiD y *>^#8&*3& s *§ 10%jg-etiBr*^T 

B«ti0.8~1.5%*«Sf 4 L< , 0.85-1. 2% 3&««t «)Jf 4 Lv> 0 B mfrO.8%5fcffi~Cttl.lM 
A/m (14k0e) ^±<7>iHc£#& i fc 3&«ffl*"C* «5 , B *73 s l-5%®"C(iB r^f L<fi;Tt 

Nb, Mo, W, V, Ta, Cr, Ti, Z r XtfH f <7>^& < fc 1 1^ h & Z> mf& 

.oi~o.6% ci t V) , «^aig-^<7>±fflje*ia:<7>ajK^iiAft)& s «iiws*t, 1. 

IMA/m (14k0e) &±<7>i'Hc£3c5e LT*§*> £ fc^-e 1 ^ *<> LfrL, M, £0.6% ji^f"^ 
t3»H^ffli|SiBil4<7>jE#'a:fi[J*K5&<lia***L, BrtfM£T£ffi < o XM, ^r*^0.01%5fc 

M 2 (A 1 , GaSO s Cu^<tilI) <7>^*{i0.01-0.6%^Jf 4 Lv» 

o A 1 CO^^I- <£ *) iHcd s fa]_h L, »lt:'IW3&:# S *L4 rt\ A 1 ^*5&«0.6%jfi-C|iBr*« 
^KffiTL, 0.01%*tS^{iiHc^j>W&'r4^ia*^.^I*^#<5tL^v^ o J:«)Jf4Lv> 
A 1 ^W*fi0.05-0.3%-c&£ o G a co^KX *) iH^^tcfp]±-r GaMi 
7&«o.6%®-cjiBn&s^:$ <ftTL, o.oi%3kffix~teiMcZ-m#>z>$hMtf& htift^o <£>9fcf 
4 Lv>G a-^#*»i0.05-0.2%-cafe& o C u <7>«*«Slin»iB-ft14<^3fc#XCfiHcw>|Ri±K. 
Sr^--*-***, C u^^r*7!) 5 0.3%^-C(iBr^§ <ftTL, 0.01%*^'C(i:B-A'f4®.0 ? iHc 

KUft&n^-hmhixKv^ x V) Ut Lv^c u-^**»i0.05-0.3%-e** o 

m±-r*>fiK C o 5 %ifiTNi«*C«M4fc#*fcF e -C ott&M&LZti. 

fiR 2 (Fe, Co) i 4 Bffl**^ia?*fCBrXaf1Hc3&«^:& <teT"T4o tfeo-C, Co 
5 %JSLT**» 4 Lv> 0 C o^*^0.5%^«^{ii»«^O f lj-»'r4^f6] 

C o £0.5- 5 %JkVC u £0.01- 0.3% fc £ ICl.lMA/m (14k0e) JiJl±co^S.oo 

A 1 £0.01-0.3%-^* tMtl^±l^4tl) fc fc 

§ &C £2>UmtKDmW}*i&M.'?Z> £ fcriWfife 4 Nb£ 0.01-0. 08% ^T$« fc 

?FTir)KH-g'*?*L4*3R«Ji0.3%J£JlT)& , ff4 L< , 0.2%J£IT*« «t «9 iff 4 L < . 0.18% 
UTt^#^#?4 L^o ilMI*0.3%UTi:fitl>^ fc £ J: ^ &*&#«££ fcSSft 
?ffJ£4^]ft»*£fc3&<-C&4<> R 2 Fe, 4 B #J0SIHKt^i» £±ffl fc i-*»^*>tt*S#1lf 
fliPr 2 Fe 1( B^«Hft^llWllMfll (7.54g/on 3 ) tc^fi v>7.50g/cm 3 U±t^# 

Steffi <7M£«KJ: •9#±«^'fk«5<7>^* s ttix.e>*L, #«j;ifr±ag*#Jtf;*:U iHc^^X 
X^*^^*?*t«,^^*Ji0.15%iO:^*ff 4 Lv>» Sf|***0.15%£jB^.*fcBr*« 
mK&Z tl&fiK R*^28~32%-e^o^^*^0.002~0.15%<7) <h § IC &$ff&»:i:'l4^ 



(6) JP 2002-164239 A5 2007.3.1 



%U"CCa^tiHHi%JjJiT (O^lf) C^iliiWiK, 0.03M* 
%UT (o*-fr*-f) fc«ix.*£ t*«J: «9#Fi Lv> 0 
[3ME£*«IE 8 ] 

[*§IE*)-gLiJC§ £] 0 0 15 

[*§IEc7>F*]S] 
[0 0 15] 

^ 5 cfcu> 0 X£fi<*>ftttJ£aaOcStJ^T<*> < > 5 cStJ^T<7>>k<W£ £>K$f i Lv> 0 
[#«»jE9] 

0 0 3 0 

[MlE^ffi] 
[ ?i IE <50 [*]'#] 
[ 0 0 3 0 ] 

mmm 1 1 ) 

fi*%-C\ i^Bfe^lE^^P r I 29.5%, Dy : 1.0%, B : 1.05%, Ga 10.08%, 
Nb I 0.2%, A 1 I 0.05%, c u : 0.13%, c o : 2.0%&O f £t^F e 

I^itatXy'J-^^L^o ft^*l^9'J-*, B2 K^-Tfifc^O*^ 59 

Bfc^JEE* I 78.4MPaC0.8ton/an 2 Xfctf l o 0 V <?> /n° ;P ^ jftjft -C$%^ 7j f£/ftH^ 
SftS J: ^liWL, Jft3&#*#fco Bfe^#**^J**^66.5Ra(5xlO- l Torr) % 200 
T3(?)Mtlf|iMLiM, ^(/^T|^4.0X10- J PaC3xl0- s Torr), 1060*0 0^#"e 2 

KpillSMfi^ -e^iPLM^#*#/c 0 r^rf>#H^tf-e900 < c-e 1 ftMftif% 
^55oni -e^ipu ^^ i -e55o < c-e2^Htin*t ; mg fetfiif^tiSMiiiffofc 

KiUSIHIfU, XgSCIiCuKa lH. ( A = 0.154O5nm) y^X (/t-y 

R2T1 4Bl^Ifflft^, 2 0=29.08° ^COC*)®, 38.06° OC105)®, 44.34° 

<?>coo6)ps-e^, V) , coooBtf^^xiRB^ffcr-^safiip : icoo6)£ioo% t lt> icoo4)/ic 

006) = 0.33, ia05)/I(006) = 0.63-e^,o^ 0 fe*$ri6^t 0 I^BolifilSt 

mmm 1 1 ) 

1 Jttewi l <7>x 9 'J - H X *) mm^ miH±3i £ tti> J: j 

{±*i&#!l l l fcEMUfcJMRtt l lOlMM'i >^XS0f S>ff4o^o #£I££^6M 
7Fi"o ±&IS#T * }±^}&F!I 1 1 t mWiX&otltiK IC004)/I(006) = 0.32, I(105)/I( 
006) = 0.96-C*,ofco XffctfMm-ft&V ^^^m^fi{i0.13Mfi%-C*>^, ^^«(±0.05 

M*%-e&^ ^fg*fio.oo3S*%-c*ofc 0 

[^ffilE 1 0 ] 
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[WIEfchfcEtlfe] 0 0 3 2 

[*iIE<7>l*]#] 
[0 0 3 2 ] 

#7.50 Mg/m 3 (g/an 3 ) feJL±T* «5 , 9 > ^Sffi^<7>aSffl^L^B^M:E"eM^L 
(105) S^f>(7)X^ll$f : I (105) t (006) ® X $111 #T tf-^SH 

)K : I (006) tc7)Jt^\ I (105) /I (006) =0.5-0.8^411*1^^^ 

[#^*iIE 1 1 ] 

m^n^mm^i mmm 

mX.MMtMB%] 0 0 3 6 
[ 0 0 3 6] 

x wt * m > ip,» to m x is 9 ->* r ;m # ^tt?>attt^R-T-B^ 

[^ffijE 1 2 ] 

[MiEttii*^] tos 
[ffliE^ffi] iiip 

[*i jEgdf*]|?] 

1 2 T 3 ttff^ 4 V'J>^~, 6 * 9 

9 10 11 BS1\ 13 15 X7'i-ft« 30 40 

t- ? -tr* y hm&, si xak«ttas, 52 r^y^ 53 nr. 59 ^^er^ 

„ 70 7 vT;P 'J ^ 7o 

i^mmiE 1 3] 
[ffliEW-a*®^] mm 

[MIEttiuSS^] HI 6 
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